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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard which is identical with lEC Pub 903 { 1988 ), issued by International 
Electrotechnical Commission was adopted by the Bureau of Indian Standards on the recommen- 
dation of the Tools and Equipment for Live Working Sectional Committee ( ET 36 ) and approval 
of the Electrotechnical Division Council. 

The text of lEC Standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are however not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'lEC Standard' appear referring to this standard, they should be read 
as 'Indian Standard'. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their 
place are listed below along with their degree of equivalence for the editions indicated: 



International Standard 

IECPub50( 151)1978 
lEC Pub 50 ( 601 ) ( 1985 ) 

lEC Pub 60-1 ( 1973 ) 

lEC Pub 410 ( 1973) 

ISO 37 ( 1977 ) 

ISO 2592 ( 1973 ) 

ISO 2977 ( 1974) 

ISO 3104 ( 1976 ) 



Corresponding Indian Standard Degree of 

Equivalence 

IS 1885 ( Part 74 ): 1993 Electrotechnical voca- Identical 

bulary: Part 74 Electrical and magnetic devices 

IS 1885 ( Part 78 ) : 1993 Electrotechnical voca- Identical 

bulary: Part 78 Generation, transmission and 
distribution of electricity — General 

IS 2071 ( Part 1 ) : 1974 Methods of high voltage Identical 

testing: Part 1 General definitions and lest 
requirements ( first revision ) 

IS 2500 ( Part 1 ) : 1992 Sampling inspection Technically 

tables: Part 1 Inspection by attributes and by equivalent 

count of defects ( first revision ) 

IS 3400 ( Part 1 ) : 1987 Method of test for Identical 

valcanized rubbers: Part 1 Tensile stress/strain 
properties ( second revision ) 

IS 1448 [ P : 69 ] : 1969 Methods of test for Technically 

petroleum and its products: [ P : 69 ] Flash and equivalent 

fire point by Cleveland ( open ) cup 

IS 1448 [ P : 3 ] : 1984 Methods of test for Technically 

petroleum and its products: [ P : 3 ] Aniline equivalent 

point ( second revision ) 

IS 1448 [P : 25 ]: 1976 Methods of test for Technically 

petroleum and its products: [ P : 25 ] Determi- equivalent 

nation of kinematic and dynamic viscosity 
( first revision ) 

The concerned technical committee has reviewed the provisions of lEC Pub 50 ( 121 ) { 1978 ), 
lEC Pub 160 ( 1963 ) and lEC Pub 212 ( 1971 ) referred in this adopted standard and has decided 
that they are acceptable for use in conjunction with this standard. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revwei/)'. The number 
of significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 

Only the English language text in the International Standard has been retained while adopting it 
in this Indian Standard. 
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Indian Standard 

GLOVES AND MITTS OF INSULATING 
MATERIAL FOR LIVE WORKING 

1 . Scope 

This standard is applicable to insulating gloves and mitts. 

Unless otherwise stated the use of the term "glove" only includes gloves and mitts. 

1.1 Six classes of gloves, differing in electrical characteristics, are provided and are designated 

Class 00, Class 0, Class 1, Class 2, Class 3 and Class 4. 

1.2 Six categories of gloves, differing in properties related to acid, oil, ozone, mechanical strength 

(higher level), and a combination of all are provided and designated A, H, Z, M and R respec- 
tively and, for extreme low temperature. Category C. 

2. Definitions 

Within the scope of this standard, the terms hereafter have the following significance : 



Palm 

Wrist 
Contour glove 

Fork 

Curved glove 

Lined glove 

Composite glove 

Mitt 

Cuff- 
Cuff roll 
Colour splash 



Puncture 
Flas hover 

Nominal voltage 

Elastomer 



part of glove covering the face of the centra! inside hano 
the narrowest part of the ;.'love above the cuff 
a glove shaped at the upper part of the cuff in such a way as to 
facilitate the bending of the arm 

part of glove at the junction of two fingers, or finger and thumb 
a glove on which the fingers are -slightly bent in a position corre- 
sponding to the position the hand forms while holding an object 

a glove with an inside lining of textile material attached to the 
elastomer 

a glove composed of several attached or superimposed layers of 
different colours and/or different types of elastomer 
a glove which has less than four finger enclosures 

part of a glove from the wrist to the open part of the glove 

the roll or reinforced edge of a glove at the cuff 

a splash, smear or streak of contrasting colour evident on the 

inside or outside surface of the glove that was deposited during 

the dipping operation and is vulcanized into the glove as part of 

the homogeneous compound 

a disruptive breakdown through a solid insu]ant(IEV* 121-03-13) 

an arc by-passing an insulating body (lEV 121-03-14) 

a suitable approximate value of voltage used to designate or 
identify a system (lEV 601-01-21) 

a generic term that includes rubbers, latex and elastomeric com- 
pounds that may be natural or synthetic or a mixture or a combi- 
nation of both 



* See the International Electrotechnical Vocabulary (lEV) (lEC Publication 50). 
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Type test 



Routine test 

Sampling test 
Acceptance test 



a test performed on one or more devices made to a certain 
design to show that the design mt ts certain specifications (lEV 
151-04-15) 

a test to which each device is subjected during or after manufac- 
ture to ascertain whether it compHes with certain criteria (lEV 
151-04-16) 

a test performed on a number of devices taken at random from a 
batch (lEV 151-04-17) 

a contractual test to prove to the customer that the device iiicets 
certain conditions of its specification (lEV 151-04-20) 



3. Composition 

The gloves shall be manufactured of elastomers. They may be lined or unlined, uncovered or 
have an exterior covering for protection against mechanical wear, chemical attack and the effects 
of ozone. 

In the case of wear on the exterior of a composite glove made up of layers of different colours, 
the different colour layer underneath shall appear. 

The gloves shall be provided with a cuff. 

4. Classification 

The gloves covered under this standard shall be designated as follows : 

- by class as Class 00, Class 0, Class 1, Class 2, Class 3 and Class 4; 

- by special properties by the addition of a suffix as shown in Table 1. 

Table I 
Special properties 



Category 


Resistant to 


A 


Acid 




H 


Oil 




Z 


Ozone 




M 


Mechanical (higher level) 




R* 


Acid, oil, ozone, mechanical (higher 


level) 


C 


Extreme low temperature 





* Category R combines the characteristics of categories A, H, Z and M. 
Note. - Guidance as to use in relation to nominal voltage of a .system is given in Appendix A. 

5. Physical requirements 

5.1 Shape 

5.1.1 The shape of ^ glove is indicated in Figure 1, page 59. The letter "h" in Figure 1 represents the 
curve of the finger in curved gloves. 

5.1.2 The shape of a mitt is indicated in Figure 2, page 60, but it should be noted that one or more 
fingers can be enclosed. 

5.1.3 Gloves may be manufactured with. or without cuff roll. 
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3.2 Dimensions 

5.2.1 Standard length for the different classes are : 

Class 00 : 270 mm and 360 mm 
Class : 270 mm, 360 mm, 410 mm and 460 mm 
Class I, 2, 3 : 360 mm, 410 mm and 460 mm 
Class 4: 410 mm and 460 mm 

The permissible variation in length shall be ±15 mm for any class. 

5.2.2 For contour cuff gloves the difference between the maximum and minimum lengths shall be 
50 ± 6 mm (see Figure 3, page 61). 

5.2.3 It is not practicable to specify other dimensions, but typical glove dimensions are suggested in 
Appendix B. 

5.3 Thickness 

5.3.1 The maximum thickness of the elastomer on the flat surface (not ribbed area if present) of a 
glove shall be as follows in order to obtain flexibility : 

Table II 
Maximum elastomer thickness 



Class 


mm 


00 


0.50 





LOO 


1 


1.50 


2 


2.30 


3 


2.90 


4 


3.60 



5.3.2 The minimui; i'hckncss shall be determined only by the ability to pass the tests defined in 
Clauses 6 and 7. 

5.3.3 Gloves of categories A, H, Z, M and R may require additional thickness which shall not exceed 
0.6 mm. 



5.4 Workmanship and finish 

5.4.1 Gloves shall be free on both inner and outer surfaces from harmful physical irregularities that 
can be detected by thorough test and inspection. 

Harmful physical irregularities shall be defined as any feature that disrupts the uniform, 
smooth surface contour, such as pinholes, cracks, blisters, cuts, conductive embedded foreign 
matter, creases, pinch marks, voids (entrapped air), prominent ripples and prominent mould 
marks. 

Non-harmful physical irregularities shall be defined as surface irregularities present on the 
inner and outer surfaces of the glove due to imperfections on forms or moulds or other imperfec- 
tions inherent to the manufacturing process. These irregularities appear as mould marks that look 
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like cuts even though they are actually a raised ridge of elastomer, mdentations, or protuberances 
that are acceptable provided that : 

a) the depression is not larger than 1.6 mm in diameter, has rounded edges and no visible break 
in the surface, and cannot be seen on the opposite side when stretched over the thumb; 

b) there are not more than three depressions as described in Item a) anywhere on the glove and 
any two are separated by at least 15 mm ; 

c) the indentations, protuberances or mould marks tend to blend into a smooth slope upon 
stretching of the material ; 

d) the small projections or protuberances represent only a small amount of excess elastomer that 
cannot be readily removed with the finger and these projections do not appreciably affect the 
stretching of the elastomer ; 

e) no such irregularities occur in the palm or in the forks of the glove. 

The working area of the glove on both the inner and outer surfaces shall also be free from non- 
harmful physical irregularities, but may include colour splash(es) no larger than 1 mm in any 
direction on the inner surface of the working area. 

The working area is defined as all finger and thumb crotches, the palm and the palm side of the 
fingers and thumb (see Figure 11, page 70), 

5.4,2 Palm and finger surfaces designed to improve the grip shall not be considered as irregularities. 



5.5 Marking 

5.5.1 Each glove which is claimed to comply with the requirements of this standard shall be marked 
with the following (Figure 4, page 63) : 

- symbol (double triangle) ; 

- name, trade mark, or identification of the manufacturer; 

- category if apphcable ; 

- size ; 

- class ; 

- month and year of manufacture. 

In addition, each glove shall be marked as follows : 

- a rectangular band permitting the marking of the date of entry into service and the dates of 
periodic inspection and test. Its dimensions and position are given in Figure 4, 

or 

- a band in which holes can be punched. This band shall be affixed to the edge of the cuff and the 
date of entry into service and the dates of periodic inspection and testing shall be given by 
punched holes which shall be located at not more than 20 mm from the periphery frorrt the cuff. 
This is not permitted for Class 3 and Class 4 gloves, 

or 

- any other suitable means to identify the date of entry into service and the dates of periodic 
inspection and testing. 

5.5.2 The marking shall be clearly visible, durable and shall not impair the quality of the glove. 
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The durability of the marking is checked by rubbing the marking for 15 s with a piece of hnt- 
free cloth soaked in soapy water and then rubbing it for a further 15 s with a piece of lint-free 
cloth soaked in petrol (gasoline). At the end of the test, the marking must remain legible. 

5.5.3 Any additional marking shall be subject to agreement between the manufacturer and the 
custontier. 

5.5.4 When a colour code is used, the symbol (double triangle) shall correspond to the following 
code : 

Class 06 : beige 
Class 0: red 
Class 1 : white 
Class 2: yellow 
Class 3: green 
Class 4; orange 

5.6 Packaging 

Each pair of gloves shall be packaged in an individual container or package of sufficient 
strength to protect properly the gloves from damage. The outside of the container or package 
shall be marked with the name of the manufacturer or supplier, classification, category, size, 
length and cuff design. 

At the request of the customer, information contained in Appendix G and any additional or 
amended instructions shall be included in the package. 

6. Tests on gloves 

6.1 General 

Each of the following sub-clauses defines whether type, routine or sampling tests are required. 

In order to carry out the type tests, it is necessary to have : 
- 4 pairs of gloves to cover all tests common to all categories of gloves (Clause 6) ; 



2 



additional pairs for gloves of Category A ; 

- ^ additional pairs for gloves of Category H ; 

- 1 additional pair for gloves of Category Z ; 

- 9 pairs of gloves of Category R. 



The allotment of these gloves in various testing lots and the order in which these tests are 
carried out are given in Appendix C. 

Gloves shall be preconditioned for a period of 2 ± 0.5 h at a temperature of 23 ± 2 °C and 
50 ±5% relative huiftidity (see lEC Publication 212, standard atmosphere B). 

6.2 Visual inspection and measurements 

6.2.1 Shape 

Type test and sampling test (see Sub-clause 5.1). 
The shape shall be verified by visual inspection. 
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6.2.2 Dimensions 

Type test and sampling test (see Sub-clause 5.2 and Figures 1 and 2, pages 59 and 60). 

The length shall be measured from the tip of the second linger in the case of a glove and from 
the extremity of the finger enclosure in the case of a mitt, to the outer edge of the cuff, measured 
with the glove in a relaxed position and the edge of the cuff perpendicular to the line of 
measurement. 

The difference in length for contour gloves shall be measured with the glove in the relaxed 
position, along a line parallel to the length dimension, as shown in Figure 3, page 61. 

6.2.3 Thickness 

Type test and sampling test (see Sub-clause 5.3). 

Thickness measurements shall be made on complete gloves at not less than four points on the 
palm and four points on the back of the glove but not on the cuff. Such points shall be distributed 
over the surface, and not concentrated. 

Measurements shall be made with a micrometer or any alternative instrument giving substan- 
tially the same results. The micrometer shall be graduated to within 0.02 mm, have an anvil about 
6 mm in diameter and a presser foot 3.17 ± 0.25 mm in diameter. The presser foot shall exert a 
total force of 0.83 ± 0.03 N. Sufficient support shall be given the glove so that it will present an 
unstressed, flat surface between the anvil faces of the micrometer. 

In case of dispute, the micrometer method described above shall be used. 

6.2.4 Workmanship and finish 

Type test and samphng test (see Sub-clause 5.4). 

The workmanship and finish shall be verified by visual inspection. 

6.2.5 Marking 

Type test and routine test (see Sub-clause 5.5). 

The marking shall be verified by visual inspection and durability test (Sub-clause 5.5.2) for type 
test. No durabihty test is required for routine test. 

6.2.6 Packaging 

Type test and sampling test (see Sub-clause 5.6). 
The packaging shall be verified by visual inspection. 

6.3 Mechanical tests 

6.3.1 General 

6.3.1.1 All mechanical tests shall be performed ontest pieces which have been conditioned by stonng 
each glove separately in a horizontal position for 24 h at a room temperature of 23 ± 2 °C, 
50 ± 5% relative humidity (see lEC Pubhcation 212, standard atmosphere B). 



6.3.1.2 If fabric is attached to the glove, it shall be removed before cutting the test pieces. Cloth- 
marked surfaces shall be made smooth by buffing. 

Note. - The properties of vulcanized elastomeric materials change continuously with time, these changes being particu- 
larly rapid in the period immediately following vulcanization. 



(IECpagel7) 



,fS 13774 : 1993 
TEC Pub 903 (1988) 

6.3.2 Tensile strength and elongation at break 

Type test and sampling test. 

Four dumb-bell test pieces having the outline shown in Figure 5, page 64, shall be cut from 
each glove under test, one from the palm, one from the back, and two front the wrist area (see 
ISO Standard 37). If the area of one glove is too small to cut the four test pieces, an additional 
glove shall be used. 

Reference lines, 20 mm apart, shall be marked on these test pieces, symmetrically placed on 
the narrow part of the dumb-bell (see Figure 5). 

The test pieces shall be tested in a tensile testing machine which shall be power driven at a 
sufficient speed to maintain the rate of traverse of the driven grip substantially constant up to the 
maximum force capacity of the machine. The rate of traverse shall be 500 ± 50 mm/min. 

The tensile strength shall be calculated by dividing the force at break by the initial area of the 
cross-section under test. The average of the measurements on the four test pieces shall not be less 
than 14 MPa. 

The elongation at break shall be calculated by subtracting the initial distance between the 
reference lines on the test piece from the distance between the lines at breaking point and 
expressing the result as a percentage of the initial distance. 

The average of the measurements on the four test pieces shall not be less than 600 % . 

Notes 1. - The machine shall be equipped to give a continuous indication of the force apphed to the test piece and a 
graduated scale to measure the elongation. 

2. - After the test piece has been broken the machine shall give a permanent indication of the maximum force and 
where possible the maximum elongation. 

6.3.3 Mechanical puncture resistance 

Type test and sampling test. 

Two circular test pieces 50 mm in diameter shall be cut from the glove and each shall be 
clamped between flat 50 mm diameter test plates. The top plate shall have a circular opening 
6 mm in diameter and the bottom plate a 25 mm diameter circular opening. The edges of both 
openings shall be rounded to a radius of 0.8 mm (see Figure 6, page 65). 

A needle shall be produced from a 5 mm diameter metallic rod and one end shall be machined 
to produce a taper with an included angle of 12° and with the tip rounded to a radius of 0.8 mm 
(see Figure 6). The needle shall be clean at time of use. 

The needle shall be positioned perpendicularly above the test piece (clamped between 
the plates) and shall be driven into and through the specimen. The rate of traverse shall be 
500 ± 50 mm/min. The force required to puncture the test piece shall be measured. 

The puncture resistance shall be calculated by dividing the puncturing force by the thickness of 
the test piece and for each test the result shall be greater than 18 N/mm. 

6.3.4 Tension set 

Type test and sampHng test. * 

Three test pieces, having the outline shown in Figure 5, page 64, shall be cut from each glove 
under test, one from the palm, one from the back and one from the wrist. The test pieces shall be 
fitted in a straining device consisting of a metal rod or other suitable guide fitted with a pair of 
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holders, one fixed and one movable, for the ends of the test piece. 

The measurement of the unstrained reference length (shown as l^ in Figure 5) shall be checked 
to the nearest 0.1 mm and the test piece Shall be placed in the holder. The test piece shall be 
extended at a speed of between 2 mm/s and 10 mm/s to a 400 ± 10% elongation and held for 
10.0 min. After this time the strain shall be released at a speed of between 2 mm/s and 10 mm/s, 
and then the test piece shall be removed fiiom the holder and laid free on a flat surface. After a 
10.0 min recovery time the reference length shall be measured again. 

The tension set is calculated as a percentage of the initial strain as follows : 



tension set = 100 x -i — ^ 



where : 



/o= original unstrained reference length 

4 = strained reference length 

/i = reference length after recovery 

The tension set shall not exceed 15 % . 
6.4 Dielectric tests 

6.4.1 General 

Dielectric testing at a.c. or d.c. voltage shall be carried out at a temperature of 23 ± 2 °C. The 
choice of a.c. or d.c. shall be made between manufacturer and customer. 

For type and sampling tests the gloves shall be conditioned for moisture absorption by immer- 
sion in water for a period of 16 ± 0.5 h. For routine tests such conditioning is not required. 



6.4.1.1 General test procedure 

After conditioning, if necessary, the gloves shall be filled with tap water and immersed in a 
tank of water to a depth in accordance with Table III. The water level during the test shall be the 
same inside and outside the glove. 

On certain types of gloves (e.g. lined) where the water would be injurious to the inside surface, 
niclcel stainless steel balls 4 mm in diameter can be used in place of water. The water inside the 
glove forms one electijode and shall be connected to one terminal of the voltage source by means 
Of a chain or sUding rod that dips into the water. The water in the tank outside the glove forms the 
other electrode and shall be connected directly to the otner terminal of the voltage source. The 
water shall be free of air bubbles and air pockets and the exposed portion of the glove above the 
water hne shall be dry. 

The test equipment used shall be capable of supplying an essentially stepless and continuously 
variable voltage to the test specimen. Motor-driven regulating equipment is convenient and tends 
to provide a uniform rate of rise to the test voltage. The test apparatus should be protected by an 
automatic circuit-breaking device designed to open promptly on the current produced by failure 
of a specimen under test. This circuit-breaking device should be designed to protect the test 
equipment under any conditions of short circuit. 

Notes 1. - It is ijecommended that the test equipment be inspected and calibrated at least annually. 

2. - To elitninate excessive ozone and possible flashover along the cuff there should be a downward movement of 
air on the surface of the water tank. 
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Table III 
Clearance from open part of glove to waterline 



Class of glove 


Clearance for test 


a. c. 


•d.c. 


Proof 

test 


Withstand 
test 


Proof 

test 


Withstand 

test 


00 

1 

2 
3 
4 


40 
40 
40 
65 
90 
130 


40 
40 
65 
75 
100 
165 


40 
40 
50 
75 
100 
150 


50 
50 

100 
130 
150 
180 



Notes 1. - See Figure 7, page 66, for distance from open part of glove to waterline. 

2. - Permissible tolerance for the clearance between the open part of the glove and the waterline is ±13 mm. 

3. - In the cases where high humidity (above 55%) or low barometric pressure (below 933 mbar; see lEC 

Publication 160), is encountered, the specified clearances may be increased by a maximum of 25 mm. 

6.4.1.2 Failure indicators 

Glove failure indicators or accessory circuits shall be designed to give positive indication of 
failure. 

6.4.2 A.C. test p rocedure 

The desired a.c. test voltage can be most readily obtained from a step-up transformer energized 
from a variable low-voltage source. The transformer and its control equipment shall be of such 
size and design that, with the test specimen in the circuit, the crest factor of the test voltage (ratio 
of maximum voltage to mean r.m.s. voltage) shall not differ by more than 5% from that of the 
sinusoidal wave over the upper half of the range of test voltage. 

Voltage control may be ensured in one of several ways : 

a) generator field regulation ; 

b) variable ratio autotransformer ; 

c) induction regulator. 

Note. - Voltage-controlling equipment should not give rise to voltage distortion and should have an approximately 
straight line voltage-to-time characteristic. 

The correct r.m.s. value of the actual sinusoidal voltage waveform applied to the glove is 
measured by one of the following methods : 

a) a voltmeter used in conjunction with a calibrated instrument transformer connected directly 
across the high-voltage circuit ; 

b) a calibrated electrostatic voltmeter connected across the high-voltage circuit by means of ^ 
capacitive divider; 

c) a voltmeter connected to a tertiary coil in the test transformer, provided it has been demon- 
strated that the assigned transformation ratio does not change appreciably with load ; 

d) an a.c. voltmeter connected in series with appropriate high-voltage type resistors directly 
across the high-voltage circuit. 
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The accuracy of the voltage measuring circuit shall be within 2% of full scale. 

Note. - A voltmeter connected to the low-voltage side of the testing transformer may be used only if the transformation 
ratio has been properly determined and is known not to change appreciably with load. A calibrated sphere gap 
may be used to check the accuracy of the voltage as indicated by the voltmeter. 

The crest factor may be checked by the use of a peak reading voltmeter connected directly 
across the high-voltage circuit ; or, if an electrostatic voltmeter or a voltmeter in conjunction with 
an instrument voltage transformer is connected across the high-voltage circuit, a standard sphere 
gap may be sparked over, and the corresponding voltage compared with the reading of the r.m.s. 
voltmeter (see lEC Pubhcation 60-1). 

The leakage current is measured directly by inserting a milliammeter in series with bach indi- 
vidual glove in turn. The reading should be taken towards the end of the proof-tefet voltage 
period. 

Notes 1. - It is customary to make this type of high-voltage test with one end of the circuit grounded. When proof current 
tests are made on one glove at a time, the water in the tank is usually connected to the grounded end of the 
high-voltage circuit. The milliammeter is connected in the grounded end of the circuit and shunted by a short- 
circuiting automatic self-closing switch which keeps the circuit closed except at the instant of reading and thus 
maintaifis an uninterrupted ground. 

2. - When proof current tests are made on more than one glove at one time, the water in the tank shall be 
connected to the high voltage circuit if it is required that the water electrodes inside the gloves be the 
grounded electrodes. The ammeter for reading proof-test current is then connected to the ground electrode 
through a suitable switching arrangement to permit reading of the proof-test current in each glove separately. 

i. - If ammeter and switching arrangements are suitably insulated, they may be used in the high-voltage circuit of 
the gloves, and the water in the tank may be grounded. . 

6.4.2.1 Proof voltage test 

Type test, routine test and sampling test. 

Each glove shall be given a proof voltage test as specified in Table IV. The a.c. voltage shall be 
initially applied at a low value and gradually increased at a constant rate-of-rise of approximately 
1000 V/s until the specified test voltage level is reached or failure occurs. The test period shall be 
considered to start at the instant the specified proof voltage is reached. For the type and the 
sampling tests the proof-test voltage shall be applied continuously for 3 min. For the routine test 
the proof-test voltage shall be applied continuously for 1 min. 

Note. - At the end of the test period the applied voltage should be reduced to half its value before opening the test 
circuit, unless an electrical failure has already occurred. 

6.4.2.2 Leakage current at proof voltage 

Type test, routine test and sampling test. 

The leakage current shall not exceed the values specified in Table IV at any time during the 
proof voltage test period. 

6.4.2.3 Withstand voltage test 

Type test and sampling test. 

The a.c. voltage shall be applied as specified in Sub-clause 6.4.2.1 until the minimum withstand 
voltage given in Table IV is reached. If no puncture occurs, the test is considered successful. The 
voltage is immediately reduced and then the test circuit opened. If flashover occurs the clearance 
in Table III may be increased (see Table III, Note 3). 
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6.4.3 D. C. test procedure 



The test voltage shall be obtained from a source capable of supplying the required voltage. The 
peak-to-peak a.c. ripple component of the d.c.test voltage shall not exceed 2% of the average 
value under no-load conditions. 

The d.c. proof-test voltage shall be measured by a method that provides the average value of 
the voltage applied to the glove. It is recommended that the voltage be measured by the use of a 
d.c. voltmeter connected in series with appropri^e high-voltage type resistors across the high- 
voltage circuit. An electrostatic voltmeter of piloper range may be used in place of the d.c. 
voltmeter resistor combination. The accuracy of the voltage-measuring circuit shall be within 2% 
of full scale. 

6.4.3.1 Proof voltage test 

Type test, routine test and sampling test. 

Each glove shall undergo a proof voltage test as specified in Table IV. This voltage shall 
be initially applied at a low value and gradually increased at a constant rate of approximately 
3000 V/s until the specified test voltage level is reached or failure occurs. The test period shall be 
considered to start at the instant the specified proof voltage is reached. 

For the type and sampling tests the proof- test voltage shall be applied continuously for 3 min. 

For the routine test the proof-test voltage shall be applied continuously for 1 min. 

Note. - At the end of the test period the applied voltage should be reduced to half its value before opening the test 
circuit, unless an electrical failure has already occurred. 

6.4.3.2 Withstand voltage test 

Type test and sampling test. 

The d.c. voltage shall be applied as specified in Sub-clause 6.4.3.1 until the minimum withstand 
voltage given in Table IV, page 29, is reached. If no puncture occurs, the test is considered 
successful. The voltage is immediately reduced and then the test circuit opened. If flashove- 
occurs the clearance in Table III may be increased (see Table III, Note 3). 



6.5 Ageing tests 

Type test and sampling test. 

Four additional dumb-bell test pieces shall be cut as in Sub-clause 6.3.2 and three pieces as in 
Sub-clause 6.3.4 and placed in an air oven for 168 h at 70 ± 2 °C and less than 20% relative 
humidity (see lEC Publication 212, standard atmosphere for dry heat). 



The apparatus shall consist of an air oven in which there is a circulation of air providing 
between 3 and 10 changes per hour. The incoihing air shall be at 70 ± 2 "C before coming in 
contact with the test pieces. 

There shall be no copper or copper alloy parts inside the ageing chamber. Provision shall be 
made for suspending the test pieces so that there is a minimum separation of 10 mm between the 
test pieces and of 50 mm between the test pieces and the inner surfaces of the oven. 
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Table IV 

Proof-test voltage, withstand voltage and leakage current 
with conditioning for moisture absorption 







A.C. tests 




D.C. 


tests 






Leakage current 










Class 








(mA r.m.s.) 




Minirrlum 






Minimum 


of 




Proof-test 








withstand 




Proof-test 


withstand 








glove 




voltage 




Glove length 




voltage 




voltage 


voltage 


270 


360 


410 


460 






(r.m.s. kV) 


inm 


mm 


mm 


mm 


(r.m.s. kV) 




(kV) 


(kV) 


00 


2.5 


12 


14 


N.a. 


N.a. 


5 


4 


8 







5 


12 


14 


16 


18 


10 




10 


20 


1 




10 


N.a. 


14 


16 


18 


20 




20 


40 


2 




20 


N.a. 


14 


16 


18 


30 




30 


60 


3 




30 


N.a. 


14 


16 


18 


40 




40 


70 


4 




40 


N.a, 


N.a. 


16 


18 


50 




60 


90 



Notes 1. - N.a. means not applicable. 

2. - For routine tests (for which gloves are not subject to conditioning for moisture absorption by water immer- 

sion) the leakage current shall be reduced by 2 mA. 

3. - Gloves which, during tests, have leakage current values limited to the values indicated in Table IV have, 

during normal usage, leakage current valuer much lower than the threshold of ventricular fibrillation. Indeed 
the contact area with water during tests is much greater than the contact areas with live electrical parts of 
equipment handled during usage. Moreover the proof-test voltage is higher than the recommended maximum 
use voltage. 

At the end of the heating period, the test pieces shall be removed from the oven and allowed to 
cool for not less than 16 h. At the end of this period, tests of tensile strength and elongation at 
break shall be carried out on the four test pieces in accordance with Sub-clause 6.3.2 and tension 
set tests carried out on the three test pieces in accordance with Sub-clause 6.3.4. 

The results obtained shall be as follows : 

- tensile strength and elongation at break shall be not less than 80% of the values obtained for 
unaged gloves ; 

- tension set shall not exceed 15 % . 

6.6 Thermal tests 

6.6.1 Flame retardancy tests 

Type test and sampling test. 

The second or third finger of a glove or the finger of a mitt shall be cut to a length of 60 mm to 
70 mm, filled with plaster of Paris and mounted on a steel shaft 5 mm in diameter and 120 mm 
long. This shaft shall be centred on the interior of the finger and inserted to approximately mid- 
point. The test piece shall be allowed to harden for at least 24 h. 

The test shall be carried out in a draught-free room. The test piece shall be clamped as 
indicated in Figure 8, page 67. For the purpose of the test, a small burner shall be placed 
vertically below the test piece, its axis being 5 mm from the extremity of the test piece. 
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The gas supply shall be technical grade methane with a suitable regulator and meter to produce 
a uniform gas flow. 

Note. - If natural gas is used as an alternative to methane, its heat content should be approximately 37 MVvn^, which has 
been found to provide similar results. 

The nozzle of the burner shall have a diameter of 9.5 ± 0.5 mm to produce a 20 ± 2 mm high 
blue flame. 

The burner is placed remote from the test piece, ignited and adjusted in the vertical position to 
produce a blue flame 20 ± 2 mm high. The flame is obtained by adjusting the gas supply and the 
air ports of the burner until a 20 ± 2 mm yellow-tipped blue flame is produced and then the air 
supply is increased until the yellow tip disappears. The height of the flame is measured again and 
corrected if necessary. 

The burner shall then be placed in the test position as shown in Figure 8. 

The flame shaU be appHed to the test piece for 10 s and then withdrawn. It should be ensured 
that no air draught interferes with the test. 

The propagation of the flame on the test piece shall be observed for 55 s after the withdrawal of 
the flame. 

The test is successful if the flame does not reach the reference line located on the test piece at 
55 mm from its end during the observation period. 

6.6.2 Low temperature test 

Three gloves shall be placed in a chamber for 1 h at a temperature of —25 ± 3 °C. Two poly- 
ethylene plates 200 mm x 200 mm x 5 mm shall be conditioned at the same temperature and for 
the same time. 

Within 1 min after their removal from the chamber, the gloves shall be folded at the wrist (see 
Figure 9, page 68) and placed between the two polyethylene plates and subjected to a force of 
100 N for 30 s as shown in Figure 10, page 69. 

The test is deemed successful -^ no tear, break or crack is visible. The test piece shall also pass 
the dielectric proof test (Sub-clause 6.4^ but without conditioning for moisture absorption. 



7. Tests on gloves with special properties 

7.1 General 

Gloves of Category A, H, Z, M, R or C, as shown in Table I of Clause 4, shall meet, in 
addition to the general requirements of Clause 6, the following appropriate tests, except where 
otherwise stated. 

When required by the sub-clauses that follow, gloves specified to be pre-conditioned and/or 
immersed in a liquid shall be loaded with a material denser than the liquid (e.g. nickel stainless 
steel balls. Sub-clause 6.4.1.1, or dry quartz or sand) and then immersed. The depth of the filling 
shall be such that the distance from the top of the filling to the open end of the glove shall 
correspond to the clearance given in Table III. 

Before commencing any tests, gloves shall be emptied and cleaned by turning inside out and 
wiping with a soft lint-free rag. 
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7.2 Category A - Acid resistance 

Type test and sampling test. 

The gloves of Category A shall be conditioned by immersing in 32 Be sulphuric acid solution at 
a temperature of 23 ± 2 °C for 8 ± 0.5 h. Only the outer surface of the glove shall be exposed 
to the solution. Following acid conditioning, the glove shall be rinsed in water and dried 
2 ± 0.5 h at approximately 70 °C. 

The time between the end of drying and the start of testing shall be 45 ± 15 min. 

The following tests shall then be carried out : 

- dielectric tests (see Sub-clause 6.4, but without conditioning for moisture absorption); 

- tensile strength and elongation at break, from among the mechanical tests (see Sub-clauses 

.3.1 and 6.3.2). 

ithe values obtained for the mechanical tests shall not be less than 75 % of values obtained in 
the tests carried out on a sample from the same batch without acid conditioning. 

. 7.3 Category H - Oil resistance (see Appendix D) 
Type test and samphng test. 

The gloves of Category H shall be preconditioned in air for not less than 3 ± 0.5 h at 
23 ± 2 °C, 50 ± 5% relative humidity, then they shall be conditioned by immersing in oil No. 1 
(see Appendix D), at a temperature of 70 ± 2 °C for 24 ± 0.5 h. Only the outer surface of the 
glove shall be exposed to the oil. 

Following oil conditioning, the glove shall be dried using a clean hnt-free absorbent cloth. 
The time elapsed between removal from the oil and the start of testing shall be 45 ± 15 min. 

The following tests shall be carried out : 

- dielectric tests (see Sub-clause 6.4, but without conditioning for moisture absorption) ; 

- tensile strength and elongation at break from among the mechanical tests (see Sub-clauses 6.3.1 
and 6,3.2). The values obtained for the mechanical tests shall be not less than 50% of values 
obtained in the tests carried out on a sample from the same batch without oil conditioning. 

This test does not consider resistance to hydraulic fluids. 

7.4 Category Z - Ozone resistance 

Type test and sampling test. 

Two methods of test are laid down to determine whether gloves comply with the requirements 
of Category Z. In case of dispute, Method A shall be used. 

7.4.1 Method A 

A test piece, 10 mm x 40 mm, cut from a glove of Category Z, shall be conditioned at an 
extension of 20% in an oven for 3 ± 0.5 h at a temperature of 40 ± 2 °C and an ozone concentra- 
tion of 1 ± 0.01 mg/m3 (50 ± 5 parts per hundred million by volume) at standard atmospheric 
pressure of 1013 mbar (101.3 kPa), 

After completion of this test, the test piece shall exhibit no cracks under visual inspection. 
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7.4.2 Method B 

A glove of Category Z shall be conditioned in an oven for 3 ± 0.5 h at a temperature of 
40 ± 2 °C, and an ozone concentration of 1 ± 0.01 mg/m^ (50 ± 5 parts per hundred million by 
volume) at standard atmospheric pressure of 1013 mbar (101.3 kPa). 

After conditioning, the glove shall exhibit no cracks under visual inspection. 

The glove shall then be stored at room temperature (23 ± 2 °C, 50 ± 5% relative humidity) 
for 48 ± 0.5 h and the dielectric tests (Sub-clause 6.4) shall be carried out but without condition- 
ing for moisture absorption. The leakage current during the test period shall not exceed the 
values specified in Table IV. 

7.5 Category M - Mechanical (higher level) resistance 

Type test and sampling test. 

The gloves of Category M shall be tested in accordance with the mechanical tests of Sub- 
clause 6.3 ; however, the results shall be as specified below : 

- tensile strength ; the average of the 4 test pieces shall be not less than 20 MPa ; 

- elongation at break ; the average of the 4 test pieces shall be not less than 600% ; 

- mechanical puncture resistance ; the puncture resistance shall be greater than 30 N/mra ; 

- tension set ; the tension set shall not exceed 7 % . 

7.6 Category R - Acid, oil, ozone and mechanical (higher level) resistance 

Type test and samphng test. 

Four samples of gloves of Category R shall be selected from the same batch. 

The first sample shall be tested in accordance with Sub-clause 7,2, Acid resistance. 

The second sample shall be tested in accordance with Sub-clause 7.3, Oil resistance. 

The third sample shall be tested in accordance with Sub-clause 7.4, Ozone resistance. 

The fourth sample shall be tested in accordance with Sub-clause 7.5, Mechanical (higher level) 
resistance. 

The four tests shall be successful. 

7.7 Category C- Extreme' low temperature 

Type test and samphng test. 

Three gloves of "Category C shall, be placed in a chamber for 24 ± 0.5 h at a temperature of 
-40 ± 3 °C. Two polyethylene plates 200 mm x 200 mm x 5 mm shall be conditioned at the 
same temperature and for the same time. 

Within 1 min after removal from the chamber, the gloves shall be folded at the wrist and placed 
between the two polyethylene plates and subjected to a force of 100 N for 30 s as shown in 
Figure 10, page 69. 
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The test is deemed successful if no tear, break or crack is visible and shall pass the proof 
voltage test (Sub-clause 6.4.2.1) but without conditioning for moisture absorption. 



8. Tests and sampling procedure 

8.1 Categories of tests 

There are four categories of tests: type, routine, sampling and acceptance. These are defined 
in Clause 2. 

8.2 Sampling plans and procedure 

Samphng plans and procedure shall be in accordance with Appendix E. 
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APPENDIX A 

GUIDELINES FOR THE SELECTION OF THE CLASS OF GLOVE 
IN RELATION TO NOMINAL VOLTAGE OF A SYSTEM 

The maximum use voltage recommended for each class of glove is designated in the following table. 

Table A I 
Maximum use voltage 



Class 


a.c. r.m.s. 
(V. r.m.s.) 


d.c. 
(V) 


00 


500 


750 





1 000 


1 500 


1 


7 500 


11 250 


1- 


17 000 


25 500 


3 


26 500 


39 750 


4 


36 000 


54 000 



The maximum use voltage is the rated a.c. voltage r.m.s. of the protective equipment that designates 
the maxinmm nominal voltage of the energized system that may be safely worked. 

On multiphase circuits, the nominal voltage is equal to the phase-to-phase voltage. If there is no 
multiphase exposure in a system area, and the vohage exposure is limited to the phase (polarity on d.c. 
systems) to ground potential, the phase (polarity on d.c. systems) to ground potential shall be 
considered to be the nominal voltage. 

If electrical equipment and devices are insulated, or isolated, or both, such that the multiphase 
exposure on an earthed neutral star (grounded wye) circuit is removed, then the nominal voltage may 
be considered as the phase-to-earth voltage on that circuit. 

The user may decide to use a different class of glove than that recommended in Table AI. 

Note. - The maximum use voltageshave been determined so that the leakage current is less than 1 mA in normal use conditions. 
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APPENDIX B 

TYPICAL GLOVE DIMENSIONS 

Table BI 
Details and dimensions 



Dimensions (mm) 


Detail 


Letter 


Size 


8 


9 


10 


11 


Circumference of palm 
Circumference of wrist 
Circumference of cuff 


a 
c 

d 


210 
220 
330 


235 
230 
340 


255 
240 
350 


280 
255 
360 


Circumference of fingers 


i 

J 
k 

1 
m 


70 
60 
60 
60 

55 


80 
70 
70 
70 
60 


90 
80 
80 
80 

70 


95 

85 
85 
85 
75 


Width of palm 

Wrist to end of second finger 

Base of thumb to end of second finger 

Mid-point of curve of second finger 


b 

f 

g 
h 


95 

170 

110 

6 


100 

175 

110 

6 


110 
185 

115 
6 


125 

195 

120 

8 


Length of fingers 


n 
o 

P 

q 

r 
t 


60 

75 
70 
55 
55 
15 


65 
80 
75 
60 
60 
17 


70 
85 
80 
65 
65 
17 


70 
85 
80 
65 
65 
17 



Note. - These sizes and measurements are not mandatory. They are for information only (see Figures 1 and 2, pages 59 and 60). 



(lECpage4l) 



18 



APPENDIX C 



GENERAL TEST PROCEDURE 



Table CI 



IS 13774 : 1993 
lEC Pub 903 (1988) 



Description of test 


Sub-clause 


. 

Type tests 


Routine 

tests 


Lot 
1 


Lot 


■ 
Lot 

3 


Lot 

4 


Lot 

5 


Lot 
6 


Lot 

7 


Lot 

8 


Lot 
9 














^ 


Y 


i 


Z 




Visual (6.2) 
























Shape 


6.2.1 


1 




















Dimensions 


6.2.2 


2 




















Thickness 


6,2.3 


3 


1 


1 


1 


I 


1 


\ 


1 






Workmanship and hnish 


6.2.4 


4 




















Marking 


6.2.5 


5 


















1 


Packaging 


6.2.6 


6 




















Mechanical (6.3) 
























Tensile strength and elongation at break 


0.3.2 


lb} 


3 






3 




3 








Puncture resistance 


6.3.3 


Sly) 




















Tension set 


6.3.4 


9 b) 


4 


















Dielectric (6.4) 
























- A.C. voltage 


6.4.2 






2 c) 


3 c) 




3e; 




3e) 


3 a)] e) 


2 e) 


- D.C. voltuge 


6.4.3 






3 c) 


4e) 




4 c) 




4e) 


4o), e) 


3 e) 


Ageing (6.5) 


6.5 




2 


















Thermal (6.6) 
























Flame retardancv 


6.6.1 


10 




















Low temperaliire 


6.6.2 








2d) 














Special properties (7) 














1 






1 




Category A - Aci<l resistance 


7 "1 










7 


2 










Category H - Oil resistance 


7.3 














2 


2 






Category Z - Ozone resistance 


7.4 


















2 




Category M - High mechanical 
























resistance 


7.5 


b) 




















Categoiy R - Acid. oil. o/one and 
























high mechanical tesistance 


7.6 


cj 




















Category C [;\lreme low temperature 


7.7 








cil 














Si/e of each lot 
























(the unit is the glove) 




1 


3 


1 


^ 


1 


3 


1 ■ 


3 


1 





a) Icsts not applicable if Method A (see Sub-clause 7.4.1) is used. 

/)) Indicated values different for gloves of categories M or R. 

(■) Deemed successful if it meets requirements of Sub-clauses 7.2, 7.3, 7.4 and 7.5. 

d) Values specified are different in the case of gloves of Category C. 

e) By agreement between the manufacturer and the customer, either the a.c. or the d.c. tests should 
be used. 
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Notes 1. - The acceptance tests are made by agreement between manufacturer and customer. 

2. - The numbers given in the table indicate the order in which the tests are to be made. 

3. - The sampling tests are the same as those for type tests. The size of each lot for sampling tests is given in Appendix E. 

4. - Gloves which have been subjected to type tests or sampling tests shall not be reused. 



(lECpage45) 20 



IS 13774 : 1993 
lEC Pub 903 (1988) 



APPENDIX D 



OIL FOR TESTS ON GLOVES OF CATEGORY H - OIL RESISTANCE 

Oil No. 1 shall have the characteristics shown in Table DI below. It is of the mineral oil type, and a 
low volume increase oil. 

To ensure uniformity, the source of this oil shall also be specified as a closely controlled blend of 
mineral oils consisting of a solvent-extracted, chemically treated, dewaxed, paraffinic residuum and 
natural oil. The oil shall not contain any additive, except that a trace (approximately 0.1 %) of a pour- 
point depressant may be added. 



Table DI 
Characteristics of oil 



Property 


Oil No. 1 


Aniline point {°C)* 
Kineinatic viscosity (m'/s)** 
Flash point (°C. ininimum)*** 


124 ± 1 

(20 ± 1) X 10-s 

243 



* See ISO Standard 2977. 
'■'* Measured at 98.89 "C (see ISO Standard 3104), 
*** Measured by Cleveland open cup method (see ISO Standard 2592). 

References 

International Organization for Standardization (ISO) publications referred to in this Appendix'. 

ISO 2592 - 1973: Petroleum products - Determination of flash and fire points - Cleveland open cup method. 

ISO 2977 - 1974: Petroleum products and hydrocarbon solvents - Determination of aniline point and mixed aniline point. 

ISO 3104 - 1976 : Petroleum products - Transparent and opacjue liquids - Determination of kinemfitic viscosity and calculation 
of dynamic viscosity. 
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APPENDIX E 



SAMPLING PROCEDURE 

E 1 . General 

The sampling pracedure is based upon Table IIA (Single sampling plans for normal inspection) 
of lEC Publication 410. 

Each lot consists of gloves of the same class and category. 
The unit is the glove, not the pair. 

E2. General sampling plan (except for dielectric tests) 

Two samples are drawn and tested following the sampling plan of Table EI. 

Table E I 

Inspection level : Special inspection level SI 
Acceptable quality level: 10 



Lot size 



2 to 500 

501 to 35 000 

35 001 and over 



Sample size 



Number of defects 
for acceptance 



Number of defects 
for rejection 



Each unit of the first sample is tested as follows; 

6.2 Visual inspection and measurements 

6.3 Mechanical tests 
6.6.1 Flame retardancy 

Each unit of the second sample is tested as follows 
6.2.3 Thickness 
6.3 Mechanical tests 
6.5 Ageing 



A third sample is selected and tested following the sampling plan of Table EII. 

Table EII 

Inspection level: Special inspection level S2 
Acceptable quality level: 4.0 



Loi size 


Sample size 


Number of defects 
for acceptance 


' 

Number of defects 
for rejection 


2 to 25 

26 to 150 

151 to 1 200 

1 201 to 35 000 

35 001 and over 


2 

3 
5 

8 
13 





1 
1 


1 
1 
1 
2 
2 
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Each unit of this third sample is checked in accordance with Sub-clause 6.2.3, "Thickness", 
and then electrically tested in accordance with either Sub-clause 6.4.2 or Sub-clause 6.4.3 by 
agreement between the manufacturer and the customer on the choice of a.c. or d.c. voltage test. 

E3. Sampling procedure of gloves with special properties 

In addition to the sarhpling tests of the general sampling procedure, the following sample 
selection and tests shall be carried out : 

Gloves of Category A : 

- an additional sample is drawn in accordance with Table EI in order to carry out the following 
tests : 

6.2.3 Thickness 

6.3.2 Tensile strength and elongation at break 
7.2 Acid resistance 

- an additional sample is drawn in accordance with Table Ell in order to carry out the following 
tests : 

6.2.3 Thickness 

6.4.2 or 

6.4.3 Dielectric tests, by agreement between the manufacturer and the customer 

7.2 Acid resistance 

Gloves of Category H: 

- an additional sample is drawn in accordance with Table EI in order to carry out the following 
tests : 

6.2.-3 Thickness 

6.3.2 Tensile strength and elongation at break 

7.3 Oil resistance 

- an additional sample is drawn in accordance with Table Ell in order to carry out the following 
tests : 

6.2.3 Thickness 

6.4.2 or 

6.4.3 Dielectric tests, by agreement between the manufacturer and the customer 

7.3 Oil resistance 

Gloves of Category Z: 

- an additional sample is drawn in accordance with Table EI in order to carry out the following 
tests : 

6.2.3 Thickness 

7.4 Ozone resistance 

7.4.1 Ozone resistance. Method A, or 

7.4.2 Ozone resistance, Method B, followed by the dielectric tests of Sub-clause 6.4.2 
or 6.4.3, by agreement between the manufacturer and the customer 

Gloves of Category M : 

- no additional sample is required. Only the acceptance values of the mechanical tests of Sub- 
clause 6.3 are modified. 

Gloves of Category C : 

- no additional sample is required. Only the conditioning temperature for the low temperature 
test of Sub-clause 6.6.2 is modified. 
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Gloves of Category R and gloves combining several special properties : 

- samples are selected as necessary to verify each of the special properties. 

E4. Procedure when the testing is carried out in a laboratory other than the manufacturer's 

If, during the conduct of the dielectric tests, the gloves in a lot fail to meet the requirements of 
Sub-clause 6.4, the testing shall be terminated and the manufacturer or suppHer notified. 

In such a case, the manufacturer or suppher may ask the customer or testing laboratory to 
submit proof that the test procedure and equipment conform to the applicable clauses of this 
standard. 

When such proof has been estabhshed, the manufacturer or supplier may request that his 
representative witness the testing of additional gloves from the shipment. 

All rejected lots shall be returned as directed by the manufacturer or supplier without perma- 
nent marking. However, gloves punctured when tested in accordance with Sub-clause 6.4 shall be 
stamped, punched or cut prior to being returned to the suppHer to indicate that they are unfit for 
electrical use. 
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APPENDIX F 



ACCEPTANCE TESTS 



As defined in lEV 151-04-20, an acceptance test is a contractual test to prove to the customer that the 
device meets certain conditions of its specification. These tests may be carried out on every unit 
(routine tests) or on a sampling of the units (sampling tests). 

If a customer indicates in his specification that the device meet this lEC specification only, the 
acceptance tests are those (both routine and sampling) which are specified in this document. 

The customer may however, if he wishes, ask for additional tests or modify the sampling size but 
must include this in his own specification. 

The customer may wish to witness the tests, have someone witness them or simply accept the results 
of the tests as carried out by the manufacturer. He may also specify that the tests be carried out in an 
independent laboratory of his choosing or even in his own laboratory. 

Further, the customer may specify the additional tests or larger sampling sizes when he is purchasmg 
from a new manufacturer, because he has experienced problems with a particular manufacturer, or 
because he is purchasing a new product or a new design. 
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APPENDIX G 



IN-SERVICE RECOMMENDATIONS 

The following is for guidance only for the maintenance, inspection, retest and use of gloves 
after purchase. 

G 1 , Storage 

Gloves should be stored in their container or package (see Sub-clause 5.6). Care should be 
taken to ensure that the gloves are not compressed or folded, or stored in proximity to steam 
pipes, radiators or other sources of artificial heat or exposed to direct sunlight, artificial light 
or other sources of ozone. It is recommended that the ambient temperature be between 10 °C 
and 21 °C 

G2. Examination before use 

Before each use, each glove should be inflated to check for air leaks and carry out visual 
inspection. 

For gloves of Classes 2, 3 and 4, an inspection of the inside of the gloves is recommended. 

If either of a pair of gloves is thought to be unsafe, the pair shall not be used and should be 
returned for testing. 

G3. Precautions in use 

Gloves should not be exposed unnecessarily to heat or light or allowed to come into contact 
with oil, grease, turpentine, white spirit or strong acid. 

If protective gloves ar - used at the same time as rubber gloves for electrical purposes, they 
should be worn over the rubber gloves. If the protective gloves become damp, oily or greasy, they 
should be removed. 

When gloves become soiled they should be washed with soap and water at a temperature not 
exceeding that recommended by the glove manufacturer, thoroughly dried and dusted with talc. 
If insulating compounds such as tar and paint continue to stick to the glove, the affected parts 
should be wiped immediately with a suitable solvent, avoiding excessive solvent use, and then 
immediately washed and treated as prescribed. Petrol, paraffin or white spirit should not be used 
to remove such compounds. 

Gloves which become wet in use or by washing must be dried thoroughly, but not in a manner 
that will cause the temperature of the gloves to exceed 65 °C. 



G4. Periodic inspection and electrical retesting 

No gloves of Classes 1, 2, 3 and 4, even those held in storage, should be used unless they have 
been tested within a maximum period of six months. The usual period is three months. 

The tests consist of air inflation to check for air leaks, visual inspection while inflated, and then 
a routine dielectric test in accordance with Sub-clauses 6.4.2.1 and 6.4.2.2. 

However, for gloves of Classes 00 and a check for air leaks and visual inspection only is 
considered adequate. 
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of curve of 
second finger. 






.^'ore. - Letters a. b. etc. refer to table of Appendix B. 



Fig 1. - Shape of glove. 
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Wrist 



Without cuff roll— straight cuff 




Rolled cuff 
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Note. - Dimensions a, b, c, d, e, f, g, i, j, n, r same as for gloves (see figure 1). 



Fig. 2. - Shape of mitts. 
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IjBngthL(mm) 




Side view 



Length L (mm) 




Contour 
50 ± 6 mm 



Flat view 



Can have either rolled or straight cuff -jg^j^y 



Fig. 3. - Contour of glove (see Sub-clause 5.2.2). 
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1.5 X 



1.5 X 



16 
25 




I see Note 3 



Also additional space for periodic inspection i 
data (on surface of.cuff) ' 



As required 




Dimensi<^ns~: 

Notes 1. - All dimensions are in millimetres. 

2. - The position of information inside the spaces provided is 

given for information only. The space provided is also 
allowed below the graphical symbol. 

3. - Maximum is 32 letters. 

4. - Dimensions: X may be 16, 25 or 40 

Y = X/2 

e = minimum thickness of the line : 1 mm . 



Note. 



Typical location 



Location of symbol should not be 
closer than 2.5 mm from cuff. 
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Fig 4. - Symbols and symbol location (see Sub-clause 5.5.1). 
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Plan view 
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Reference 


Dimensions 
mm 


C 


25 + 1 


D 


4 ±0,1 


B 


12,5 ±1,0 


A 


75 


/„ 


20 


E 


8 + 0,5 


F 


12,5 ±1 



Fig. 5. - Dumb-bell test piece (see Sub-clause 6.3.2). 
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Needle 






All dimensions except angles are in millimetres 




Fig. 6. - Mechanical puncture (see Sub-clause 6.3.3). 
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Second finger 



Note. - D, applies to contour-cuff gloves. 
^D, applies to straight-cuff gloves. 



7Si'/!l7 



F'^- 7. - Distance D from open part of glove to waterline 
(see Sub-clause 6.4.1.1). 
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Between 60 and 70 



Between 30 and 35 




Test piece 



Mark 



55 



20 -J 

LA 



A 



Burner 



20 



All dimensions are in millimetres 



Fig. 8. - Flame retardancy (see Sub-clause 6.1.1). 
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Second finger 
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'■■ End of straight or rolled cuff 



Note. - See Figures I and 2, pages 59 and 60, for dimensions that locate wrist, and table 
of Appendix B. 



Fig. 9. - Bend (fold) line for low temperature test (see Sub-clause 6.6.2). 
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Polyethylene plate 



Glove 



I^orce of 100 N 



1 



6 mm 




Centre line of fold 



Polyethylene plate 
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Fig. 10. - Polyethylene plates for extreme low temperature 
(see Sub-clauses 6.6.2 and 7.7). 
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Area usually in contact 
with energized 
equipment (shaded) 




Note. - In normal use, the total area in contact with energized parts is such that the current in 
the hand should not exceed 1 mA. 



Fjg. 11. - Example of area usually in contact with energized equipment. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously cheked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Aet, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS 

ReYision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision Users of Indin Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook' and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc : No. ET 36 ( 3582 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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